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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dam, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously

* those dams which may pose hazards to human life or property. The
assessment of the general condition of ihe dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure

* certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the

- condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. Ia accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTIOU REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: Warner Dam-Chautauqua Lake outlet
Inventory No. N.Y. 750

STATE LOCATED: New York

COUNTY: Chautauqua

WATERSHED: Allegheny River

STREAM: Chadakoin River

DATE OF INSPECTION: May 21, 1980
See Vicinity f-ap and Topographic Map
Appendix G

SSESSMENT

Examination of available documents and a visual inspection

of the dan did not reveal conditions which constitute an ir'mediate

hazard to human life or property. However, the-dam has some

deficiencies which require further investigation and remedial action.

Using the Corps of Engineers screening criteria for review

of spillway adequacy, it has been determined that the darn would be

overtopped for all storms exceeding approximately 75 percent of

the PMF. The spillway is, therefore, considered to be "inadequate".

A review of the structural-.stability analysis performed by

the designer indicated calculated safety factors against sliding

* to be less than recommended minimum value. A more detailed
analysis which was performed as a part of this Phase I investigation

* produces a similar conclusion.

Therefore, it is recommended that within 6 months of

notification to the owner a detailed field investigation and

* monitoring program be undertaken to determine the actual hydrostatic

uplift pressures along the base of the dam and that further detailed

structural stability analyses be performed using this information.4

A warning system and evacuation plan should be developed and

implemented within 3 months of notification to the owner.

in addition, the maintenance program which presently exists

should be communicated to the dam operator for implementation

within 3 months of notification to the owner.



Debris should be removed from the upstream face of the

dam as part of the routine maintenance program.

Finally, leakage along the south side of the south tainter

gate should be monitored on a daily basis with these observations

documented in the dam operator's log book.

Bent L. Thomsen, P. E.
Thomsen Associates
N. Y. License #40553

r AryCZ . Wood, P.M.
k Thomsen AssociatesN. Y/ icense #4454

APPROVED BY:
-oonel W. M. Smith J
New York District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM1 SAFETY PROGRAM

W4ARNER DAM
I.D. NO. N.Y. 750

ALLEGHENY RIVER BASIN
CHAUTAUQUA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority

This Phase I Inspection Report was authorized by the

New York State Department of Environmental Conservation

by Contract No. D-201458. This study was performed in

accordance with the terms of the above contract and the

Recommended Guidelines for Safety Inspection of Dams

prepared by the Department of Army, Office of the Chief

of Engineers to fulfill the requirements of the National

Dam Inspection Act, Public Law 92-327.

b. Purpose of Inspection

This inspection was conducted to obtain available data

concerning design and construction of the dam, to evaluate

that data, to visually inspect existing conditions at the

dam, to identify and evaluate deficiencies and/or hazardous

conditions which, if present,, may threaten life and

property of the residents downstream of the damr and to

recommend remedial measures to mitigate such deficiencies

and hazardous conditions.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam

The Warner Dan is a reinforced concrete gravity dam with

three (3) tainter gates having a total clear span of 80

feet.

The dam is located approximately 60 feet downstream of a

former concrete gravity dam having the same structural

elevations and hydraulic capacity of the new dam. The

existing dam was intended by the designer to be a
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"1replacement in kind" type of project of the former

concrete darn.

Control of underseepage and potential scour downstream of

the dam is provided by steel sheet piling.

b. Location

The Warner Darn is located in the city of Jamestown, New

York on the Chadakoin River approximately 3.3 miles down-

stream of Chautauqua Lake and about 700 feet upstream from

the Main Street Bridge.

c. Size Classification

The dam has a maximum height of 11.5 feet above the

stream bed at elevation 1300.0. However, this structure

regulates the level of Chautauqua Lake, with its enormous

storage capacity of 236,000 acre-feet between the stream

bed and the top of the dam, and, therefore, is assigned

the large size classification.

d. Hazard Classification

The dam is classified a high hazard structure due to the

number of homes, businesses and bridges along the down-

stream channel.

e. ownership

The dam is owned by the New York State Department of

Environmental Conservation and operated by the city of

Jamestown, Board of Public Utilities. Mr. Arthur Olsen,

dam operator and superintendent of the city-owned

electrical generating plant was contacted as part of the

Phase I Inspection. Mr. Olsen's address is Board of Public

Utilities, City of Jamestown, New York, 14701 and his

telephone is 716-661-2309.

f. Purpose of Dam

The primary purpose of the dam is to maintain the level

of Chautauqua Lake for recreational and fishery resources

during low flow periods of the year, while ensuring that
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minimum, release (discharge) objectives are met for the

Chadakoin River to satisfy water quality management.

g. Design and Construction History

In 1976 a report was prepared by Konski Engineers of

Syracuse, New York entitled "Inspection and Analysis,

Warner Dam, Jamestown, N.Y." which evaluated the condition

of the former concrete gravity dam constructed in 1919.

Based on the finding of that report, it was decided to

replace the old concrete dam.

The firm of Erdman, Anthony, Associates was retained by

the New York State Departmient of Environment Conservation

to furnish professional services for assessing the

environmental impact of replacing the old dam, and preparing

detailed design documents and construction supervision of

the new dam.

The dam was constructed primarily in 1979 by Herbert F.

Darling, Contractors of Williamnsville, New York and was

placed in operation on October 11, 1979.

h. Normal Operation Procedure

In order to meet the objectives of the dams purpose an

operation plan was developed by the New York State Depart-

ment of Environmental Conservation. Included in Appendix E

are two figures(No. 1 & No. 2) which depict the original

operation plan for the dam. This operation plan has

since been modified according to the operator and the

present objective as of May 21, 1980 is shown on Figure

No. 3 of Appendix E.

1.3 PERTINENT DATA

a. Drainage Area 187.2 sq.mi.
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b. Discharge at Damsite (cfs)

Total spillway capacity at maxirum pool elevation 6629

c. Elevation (ft. above MSL)

Steambed at centerline of dam and spillway crest 1300.00

Chautauqua Lake summer pool (also pool at dam) 1308.25

Top of dam and maximum design pool 1311.50

d. Storage (acre-feet) (Based on Corps of
Engineers study in 1965)

Chautauqua Lake at spillway crest
(Elevation 1300.0 ) 205,000

Chautauqua Lake summer pool
(Elevation 1308.25) 305,000

Chautauqua Lake at flood pool
(Elevation 1310.00) 325,000

Chautauqua Lake at Elevation 1317.32 441,000
(This corresponds to top of dam Elev.1311.5)

e. Reservoir Surface (acres)
(Based on Corps of Engineers Study - 1965)

Spillway crest (Elev. 1300.0) 8050

Design high water (Elev. 1310.0) 15,500

Top of dam (Elev. 1311.5) 15,750

f. Dam

Type: Concrete gravity - Tainter Gate Dan

Length: (ft.) 96.0

Height: (ft.) 11.5

Top Width: (ft.) 9.0

Cutoff: Steel Sheet Piling

Grout Curtain: None

g. Spillway

Length of Weir: 80 ft.

Crest Elevation: 1300.0

Gates: 3-Tainter Gates 26'8" each in width

-4-
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The data referred to above and in Section 5 which was

obtained from the following publication of the Corps of

Engineers:

"Lake Chautauqua and Chadakoin River, Jamestown,

New York, Local Flood Protection, General Design

Memorandum, Vol. II - Appendices", U. S. Army Engineer

District - Pittsburgh, Corps of Engineers, dated

March 1965.
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. General Geology

The dam on the Chautauqua Lake outlet (Chadakoin River)

is located at the south end of Chautauqua Lake in

Jamestown, New York.

This area lies within the Appalachian Uplands physiographic

province, characterized by steep-sloped hills rising to

elevations of 1600 feet or more and isolated by narrow

ravine-like valleys.

Bedrock in the region consists of Upper Devonian shales,

siltstones and sandstones which have been uplifted and

dissected, but are essentially flat-lying. No active

faults are known in the area. The city of Jamestown is

situated in a region classified as Zone 3 seismicity, as

shown on Figure No. 1 of the Recommended Guidelines for

Safety Inspection of Dams.

The southwestern portion of New York State was the scene

of repeated advances and recessions of continental ice

during the Wisconsinan Stage of the Pleistocene; glacial

till deposits on uplands in the Jamestown vicinity repre-

sent the terminal moraine of one such advance. Lowlands

comprise part of the Chautauqua Lake basin and the lake

itself is the remnant of a larger body created when Ice

dammed the outlet. Following final ice retreat, present

and former meltwater channels were filled with granular

outwash material deposited by streams emanating from the

downwasting glacier.

b. Subsurface Conditions

* The subsurface material reportedly encountered at the

dam site is composed of some 15 feet of random man-placed

* fill underlain by a dense sand and gravel. The bedrock

surface is on the order of 140 feet deep based on water

well logs from the surrounding area.
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2.2 DESIGN RECORDS

The dam was designed by Erdman, Anthony, Associates of

Rochester, New York who prepared a "Environmental Assessment,

Wa ner Dam Replacement, City of Jamestown, New York" as well

as structural stability analysis, engineering drawings and

contract specification for the construction. Appendix F

contains the above referenced report while selected engi-

neering drawings are included in Appendix G. The structural

stability analysis performed by the designer is contained

in Appendix D. According to the designer, no formal hydro-

logic analysis was performed. Hydraulic analysis of the

tainter gate capacity was performed, the results of which

are contained as gate rating curves in Appendix C.

2.3 CONSTRUCTION RECORDS

Construction supervision was provided by both Erdman,

Anthony, Associates and New York State Department of

Environment Conservation, (NYSDEC). Extensive construction

documentation is available in the files of NYSDEC, at 50 Wolf

Road, Albany, New York. A Mr. Russell Wege of NYSDEC main-

tains the construction records and was contacted for

certain information as part of the Phase I Inspection.

2.4 OPERATION RECORDS

Detailed operation records are maintained by Mr. Arthur

Olsen of the Board of Public Utilities in Jamestown,

New York. These records include, at the least, a daily

observation of the stage: (lake level) at the U.S.G.S.

Gauging Station at Bemus Point, New York, and recording

of the pool elevation just upstream of the dam from a

staff gauge. In addition, flow or discharge is obtained

from the U.S.G.S. Gauging Station at Dow Street in the

village of Falconer which is downstream of the dam, as

well as which gate(s) is in operation and the total

height of the gate(s) opening.

-7-
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1. 2.5 EVALUATION OF DATAI
The data presented in this report has been compiled from

information obtained from the city of Jamestown, the

files of the New York State Department of Environmental

Conservation, the Corps of Engineers office in Pittsburgh,

Pennsylvania and the designer, Erdman, Anthony, Associates.

The data reviewed is considered adequate and reliable.



SECTION 3: VISUAL INSPECTION

*3.1 FINDINGS

a. General

A visual inspection of the dam was conducted on May 21, 1930.
The weather at the time of the inspection was cloudy and
rainy. The pooi elevation upstream of the dam was 1307.41
with the tailwater at elevation 1300.1.

b. Dam

On the date of inspection only the middle tainter gate
was in operation and discharging an estimated 240 cfs. The

dam appeared to be in excellent condition. All concrete
surfaces were in excellent condition, all mechanical parts
appeared to be well lubricated and all gates were operated

using the primary electrically dr-1ven motors.

No evidence of misalignment, structural cracking or seepage
were detected. A slight amount of leakage was occurring

along the south side of the southerly most tainter gate.

Debris had accumulated along the upstream face of the dam.

c. River Channel

The river banks for a distance of about 40 feet upstream

of the dam are reinforced with an anchored bulkhead using
steel sheet piling as the bulkhead wall and deadman. Up-

stream of the sheet piling the river bank is reinforced
with the concrete abutments from the former concrete gravity
dam. The concrete abutments were refaced and recapped.
This concrete section ends approximately 135 feet upstream

of the dam.

Downstream of the dam the anchored bulkhead system is utilized

for erosion protection and river bank stabilization for a

distance of 25 feet along the north bank to 50 feet along

the south bank.
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Downstream of the anchored bulkhead section, the north
river bank is reinforced with a n'asonry wall for a distance
of about 140 feet. This wall although, deteriorated,
appeared to be stable.

Downstream of the anchored bulkhead along the south river

bank, the bank has been provided with a laid-up stone

protection (or stone paving) on a slope of about 2 hori-I
zontal to 1 vertical. This stone paving extends downstream,

beyond the bulkhead, a distance of about 50 feet.

Some 700 feet downstream of the dam is the first structure
which crosses the river. The structure, the Main Street

Bridge is masonry stone arch bridge. Water passes through

the two arches which span the river and based on the size
of the arches, the structure would significantly constrict

the flow during periods of large discharge.

3.2 EVALUATION

The visual inspection of this dam revealed that a slight

amount of debris has collected along the upstream face of

the dam.

Also, the dam operator had not been instructed on how to

operate the tainter gates using the mechanical back-up

system.

Finally, leakage was occurring along the seal between the

concrete abutment and the south tainter gate.

-10-



SECTION4 4: OPERATION AND MAINTENANCE PROCEDURE

4.1 PROCEDURE
The normal upstream pool and Chautauqua Lake level are

controlled by the operation of the gates for this dax".
Downstream flow, likewise is limited by the flow over the

spillway. At low flow, the elevation of the pool just

upstream of the dam matches that of Chautauqua Lake. How-

ever, due to head loss in the channel between the outlet

of Chautauqua Lake and the dam, the elevation between

Chautauqua Lake and the pool upstream of the damn varies

depending on the discharge through the tainter gates.

Based on historical records of the former dam, the relation-

ships were established for lake levels up to elevation

1310.0.

All gates are exercised regularly on a random basis. The

dam operator maintains detailed records of which gate(s)

is in use and the corresponding discharge.

All gates are operated with individually controlled elec-

trically driven motors and each gate has a mechanical

back-up system. The mechanical system' has a gear reduction

ratio of 2000:1 and can be operated using a battery

powered hand drill.

The initial operation plan for this dam required a minimum

release (discharge) rate of 60 cfs for the summer-fall

period and 40 cfs for the winter-spring season. In addition,

it was determined in the Chautauqua Lake-Chadakoin River

Regulation Plan as prepared by the NYSDEC, that the water

needs for the Jamestown Municipal Power Plant (located up-

stream of the dam) could be satisfied by maintaining the

60 cfs flow during the summer months.



4.2 MAINTENANCE OF DAM

The responsibility for maintaining the damn is, as near

as can be determined, the city of Jamestown. Since the

* dam went into service in the fall of 1979 no maintenance

- as yet has taken place.

A formal maintenance program exists for this structure and

is contained in the Operation Plan prepared by the NYSDEC.

However, the dam operator was not aware of any maintenance

* program at the time of this investigation.

-*4.3 WARNING SYSTEM IN EFFECT

* There is no warning system or evacuation plan in effect.

The dam is closely monitored and the gates operated in

accordance with the current operation plan during periods

of heavy runoff.

4.4 EVACUATION

The operation procedure for this structure is satisfactory

for periods when electrical power is available to operate

the gates. However, provisions should be made to have the

dam operator(s) knowledgeable in the operation of the gates

when electrical power out ages occur. In addition, the dam

operator should be made aware of the existing maintenance

program and this program should be implemented to ensure

proper operation of all mechanical and electrical systems.
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SECTION 5: HYDROLOGY/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The Chautauqua Lake/Chadekoin River Basin in which the dam

is located is situated in the southwestern portion of New

York State and is a tributary to the Allegheny River in

the Ohio River Basin. The entire drainage area encompasses

an area of 187.2 square miles. Of this total, the lake

area is 20.6 square miles, while the surrounding land area

contains 166.6 square miles.

Lake Chautauqua extends in a northwest, southeast direction

for the majority of its 18 mile drainage basin length.

Tributary inflow results from numerous small streams that

range from 3 to 8 miles in length which enter around the

lake periphery. The lake outflow occurs at its southeastern

extremity and is controlled by Warner Dam located approx-

imately 3.3 miles downstream on the Chadakoin River.

The area within the Lake Chautauqua Basin consists of

rounded intervalley ridges that rise gradually from graded

valley floors. The local ground relief varies from approx-

imately 200 to 400 feet, maximum relief is only about

550 feet between the normal level of the lake, elevation

1308 and the western basin divide in the Goose Creek

Headwaters, where an elevation of 1863 feet above sea

level is attained.

5.2 ANALYSIS CRITERIA

The hydrologic analysis of this dam was performed using

the Corps of Engineers HEC-l computer program, Dam Safety

Version. The spillway design flood selected for analysis

was the PMF in accordance with the Recommended Guidelines

of the U. S. Army Corps of Engineers.

A synthetic 6 hour unit hydrograph developed by U. S. Army

Corps of Engineers, Pittsburgh District was used to compute

the Probable Maximum Flood (PMF) hydrograph. The PMF

-13-



hydrograph was then routed through Chautauqua Lake and
Warner Dam by the "Modified Puls" flood routing procedure

* to obtain the outflow hydrograph. It was assumed that

all three tainter gates will be fully opened when the lake

level exceeds elevation 1310.0.

5.3 SPILLWAY CAPACITY

The Warner Dam spillway structure consists of three (3)

tainter gates, each being identical in size and each having
a length of 26'-8" for a total spillway length of 80 feet.

The elevation of the sill of the tainter gates is at 1300.

The elevation of the top of the upstream wall on both

ends of the dam is at 1311.5.

The spillway discharge rate is closely regulated for

lake elevations under 1310.0. The maximum release rates

at such elevations were taken from the Chautauqua Lake
Maximum Release Rate Curve for Warner Dam. At lake eleva-

tions above 1310.0 all three gates are assumed to be fully

opened and the corresponding spillway discharges were

computed as weir flow with a discharge coefficient of 3.4.

The discharges were adjusted to consider the effect of

the submergence of the ciest due to high tailwater elevation.

The spillways do not have sufficient capacity for dis-
charging the peak outflow for the PMF but will pass one-half

the PMF. For the PMF, the peak inflow is 190,189 cfs and

the peak outflow is 8,740 cfs. For one-half the PMF,

the peak inflow is 95,094 cfs and the peak outflow is

4,164 cfs. The computed spillway capacity for a water
* surface elevation at the top of the dam (elevation 1311.5)

*is 6,629 cfs.

We note, the Pittsburgh District Corps of Engineer com-

puted the inflow and outlfow for the Probable Maximum

Precipation. Their results indicate an inflow of 160,000
cfs and an outflow of 9700 cfs which reasonably matches

the results obtained from our analysis. The loss rates

-14-



used by the Corps of Engineers was not published in their

report of 1965, as these values may account for the

difference in the two analyses.

5.4 RESERVOIR CAPACITY

The reservoir at normal pool impounded by this dam lies

primarily within the limits of Chautauqua Lake and the

existing channel of the Chadakoin River. The stage-

storage curve for Chautauqua Lake was developed by the

Pittsburgh District Corps of Engineers. The storage

capacity of the reservoir at normal pool elevation is

305,000 acre feet. Within the normal range of lake storage,

a one-foot change will accomodate about 1.3 inches of basin

runoff.

5.5 FLOODS OF RECORD

The maximum elevation for Chautauqua Lake occurred on

March 28, 1946 when the lake reached an elevation of

1311.8 above mean sea level. The highest known discharge

recorded at the U.S.G.S. Gauging Station in Falconer,

approximately 3 miles downstream of Warner Dam, was 2070

cfs on March 5, 1976.

5.6 OVERTOPPING POTENTIAL

The hydrologic analysis indicates that the dam has suffi-

cient spillway capacity to discharge one-half the PMF,

but does not have sufficient capacity to discharge the

full PMF. For the PMF peak outflow of 8740 cfs the wall

on both ends of the dam would be overtopped. For the peak

outflow from one-half the PMF, the computed water surface

elevation would be 2.45 feet below the elevation of the top

*of the dan. The dam would be overtopped by all storm

events exceeding 75% of PMF. The elevation of the water

surface can not be evaluated for discharges in excess of

75% of the PHF because the channel walls are overtopped.

~-15-
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5.7 EVALUATION

The sp illway capacity of this structure is sufficient to

discharge 75 percent of the PMF and is, therefore, judged

to be inadequate.

-16-



SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURE

a. Visual Observations

The dam and reinforced river banks both upstream and down-

stream of the dam appeared to be in excellent condition

with no sign of instability.

b. Design and Construction Data

The firm of Erdman, Anthony, Associates provided the struc-

tural stability analysis performed as part of the design

phase for this structure. The structural stability analysis

considered both static and seismic loading conditions

(inertial force only) with the upstream pool at elevation

1311.0 and the downstream pool at elevation 1297.0. This

structural stability analysis indicated adequate safety

factors against overturning for both static and seismic

loading conditions. However, the computed sliding safety

factors of 1.56 for static loads and 1.38 for static and

seismic loads combined are both below the recommended

minimum value of 3.0 and 1.5, respectively. Furthermore,

this analysis was based on the assumption that the sheet

piling below the dam is*100 percent effective in reducing

hydrostatic uplift. Conversely, shear resistance along the

abutments was not taken in account.

Since this design analysis indicated safety factors against

sliding below the recommended minimum, a more detailed

structural stability analysis was performed as part of this

Phase I inspection.

The original design analysis followed by our critique

thereof; along with the additional stability analysis

which were performed in conjunction with this inspection,

are all included in Appendix D. Our analysis considered

only those loading conditions for normal winter pool

conditions. A structural stability analysis at 1/2 PMF

or PMF is not considered appropriate as all tainter gates

-17-



would be open and the forces on the dam would be less

than with the gates closed, as is the case in our analysis.

Our analysis indicates that under the condition of maximum

ice load the structure is stable, however, the factor of

safety against sliding is 2.30 which is below the minimum

recommended value of 3.0.

The sliding resistance computed assumed no shear resistance

due to the embedded sheet piling as this would only be

mobilized when the dam moves, which is considered failure.

In addition, the analysis assumed the sheet piling below

the spillway dam is completely ineffective and, therefore,

full hydrostatic uplift pressure is applied along the up-

stream face with the typical triangular distribution to

the downstream tailwater elevation.

An effective sheet pile cut-off wall would significantly

reduce the hydrostatic uplift pressures along the base of

the damn as can be demonstrated readily through construction

of a flow net. However, although this approach is valid

in designing a dam, it is not rational in our opinion

for a study of this nature to make an assumption regarding

its effectiveness unless it can be so determined through

actual field data.

Therefore, we recommend piezometers be installed and

monitored to determine the actual magnitude and distribution

of the hydrostatic uplift pressures below the dam and

additional structural stability analysis be performed.

c. Seismic Stability

The designer's seismic stability analysis was based on

criteria not presently recommended for a structure in

Seismic Zone 3. For this reason a seismic structural

stability analysis was performed as part of the Phase I

inspection. our analysis was performed using the Zanger

-18-



iI

" hydrodynamic pressure distribution which is similar to the

Westergaard distribution recommended by the Corps of

Engineers guidelines. Our analysis indicates adequate

safety factors against sliding and overturning for the

combined seismic and static loads analyzed.

-19-
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SECTION 7: ASSES SMEN1T/RECO!TMENDAT IONS

7.1 ASSESSMENT

a. Safety

The Phase I Inspection of the Warner Dam did not reveal

conditions which constitute an immediate hazard to human

life and property of the downstream residents.

From the available data the total spillway capacity is

capable of discharging 75 percent of the PM? without flow

overtopping the upstream reinforced river banks. This

spillway is, therefore, judged to be inadequate.
The structural stability analysis performed as part of

this investigation indicates the dam has safety factors
against sliding under maximum ice loading below that

recommended by the Corps of Engineers Guidelines.

Since the designer's structural stability computations

performed as part of the design phase indicates safety
factors below those recommended and our analysis indicates

potential stability problems, we recommend that field
investigations and monitoring be performed to determine

and monitor hydrostatic uplift pressures during the life

of the structure.

b. Adequacy of Information

The information reviewed for this Phase I inspection

is considered adequate.

C. Need for Additional Investigation

As discussed above, the structural stability analysis

indicates a potentially unstable condition under maximum~

* ice loading.

Therefore, a field investigation and monitoring program

should be initiated within 6 months from the time of
notification to the owner to determine the actual magni-
tude and distribution of hydrostatic uplift pressures at

-20-
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the base of the dam. From the results of this investi-

gation.a detailed structural stability analysis should

be performed.

7.2 RECOMMENDED REMEDIAL MEASURE

1) The revised stability analyses should be performed

within three months after installation of the

piezometers and whatever corrective measures may

be dictated by the results initiated as soon as

practical thereafter.

2) Develop and implement within 3 months, a warning

system, and an evacuation plan for downstream
residents in the event of large discharge. In

addition, the dam operator should be provided with

thorough instruction and the necessary equipment for

operation of the mechanical tainter gate hoisting

system.

3) The responsibility for providing routine and

preventive maintenance should be clearly established
and the appropriate parties notified and the main-

tenance program implemented within 3 months.

4) Remove debris from the upstream face of the dam

within 3 months.

5) Leakage through the seal along the south tainter

gate should be monitored on a daily basis and
documented in the daily log book maintained by

the dam operator so that it can be corrected if

it becomes worse.

-21-
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APPENDIX B

VISUAL INSPECTION CHECKLIST

MON



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam /' K-;~. '- ' "-

I.D. I DEC. Dam No. ' --

River Basin i_____, ____.__;/____._,

Location: T .-.-.. County 4

U.S.G.S. Quadrangle l/- ,,-I.

Stream Name . ' - -

Tributary of !// /

Latitude (N) --.. ,5 , Longitude (W) 7 f-'

Type of Dam - ,

Hazard Category___ __

Date(s) of Inspection -

Weather Conditions -. _

Reservoir Level at Time of Inspection _-__-_-,_,

Tailwater Level at Time of Inspection /v "

b. Inspection Personnel ,-- ' .- Y..

c. Persons Contacted (Including Address & Phone No.)

d. History:

Date Constructed /i77Y-/167. Date(s) Rdconstructed

Designer 6 7' .4,Ai.,,e.a /:., , -rA, '/ ,. /;-

Constructed by -# . - 7 ', .. - ; ....

Owner / ,D.., ,,,- , / '.,,.. . -/ - . .... ," ,..,

e. Seismic Zone - -

i.-



THOMSEN ASSOCIATES
CONSULTING GROTECH4NICAL ENGINEER$ & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

2) EmbankmentIa. Characteristics
IL Embankment Material-" /... _. ,. .'.

LINJ 1 2) Cutoff Type

*1 3) Impervious Core

1 4) Internal Drainage System

5) Miscellaneous
I

b. Crest

1) Vertical Alignment

2) Horizontal Alignment 4-i

3) Surface Cracks ;_....

4) Miscellaneous

c. Upstream Slope

1) Slope (Estimate) (V:H) ,
2) Undesirable Growth or Debris, Animal Burrows

1 3) Sloughing, Subsidence or Depressions



I

I THOMSEN ASSOCIATES
CONSULTING GOOTECHNICAL CNGINKERS I GEOLOGISTS

VISUAL INSPECTION CHECKLIST

4) Slope Protection

5) Surface Cracks or Movement at Toe

d. Downstream Slope
I/

1) Slope (Estimate - V:H) ___.)2) Undesirable Growth or Debris, Animal Burrows

3) Sloughing, Subsidence or Depressions

4) Surface Cracks or Movement at Toe

5) Seepage

6) External Drainage System (Ditches, Trenches; Blanket)

7) Condition Around Outlet Structure

8) Seepage Beyond Toe

e. Abutments-Embankment Contact



THOMSEN ASSOCIATES
CONSULTING GEOTCCHNICAL ENGINEERS A GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Erosion at Contact

2) Seepage Along Contract

3) Drainage System

a. Description of System /KA.

I
b. Condition of System

c. Discharge from Drainage System

4) Instrumentation (Mo~umentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) ,. .. ...



THOMSEN ASSOCIATES
CONSULTING GEOTCHNICAL ENGINEERS a GEOLOGISTS

VISUAL INSPECTION CHECKLIST

5) 4ke-servoir, ~'

a. Slopes , .- , -

b. Sedimentation , . -.s&--- , '-

c. Unusual Conditions Which Affect Dam -- 2 ,.P

ZoL"4 -.4. , ( ,.- c 1304. 6

6) Area Downstream of Dam

&. Downstream Hazard (No. of Homes, Highways, etc.)

/

b. Seepage, Unusual Growth A'..

f C. Evidence of Movement Beyond Toe of Dam _ _ _ _ _

d. Condition of Downstream Channel 6 ' v , . .

7) Spillway(s) (Including Discharge Conveyance Channel)

a . G e n e r a l , ., , ,,..' , Z-. . " '/ /
b.' .i f v -

b. Condition of Service Spillway A-s-. "-



THOMSEN ASSOCIATES
CONSULTING GEOTCHNICAL ENGINEERS & GEOLOGISTS

JVISUAL INSPECTION CHECKLIST

C. Condition of Auxiliary Spillway _____,,__

d. Condition of Discharge Conveyance Channel . .- '

1//

8) Reservoir Drain/Outlet

Type: Pipe . -Conduit Other

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:
Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled
Operation: Operable Inoperable Other

Present Condition (Describe):

Additional Remarks and/or Observations:

All A1. 0-., ' Y

_4 Av4

R ,

, . ".,. '



T. TOS EN A SCIA TE S
I,.Lr % LI F

9) Structural

a. Concrete Surfaces -'-______

j ~b. Structural Cracking _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

c. Movement -Horizontal & Vertical Alignment (Settlement)

d. Junctions with Abutments or Embankments_________

e. Drains -Foundation, Joint, Face____________

I ~f. Water Passages, Conduits, Sluices 7~';~-V

1 g. Seepage or Leakage ~



T HOMISEN ASSCOiAT--S
C-

'
.,.LT.-.,; -,CC 7E. .'At. L% ,;ir R . % ; f- ,

h. Joints - Construction, etc. ___
-  

____-,'7"

i. Foundation a_ _ _ _ __2_ _

j. Abutments

k. Control Gates 3 , 4 /-- . 2.j. /e

1. Approach & Outlet Channels _ _ ___,-,__._____.______

m. Energy Dissipators (Plunge Pool, etc.) _ _/ __ _

n. Intake Structures ,///

o. Stability ________________________

p. Miscellaneous ,4,/ ./ o E4 .(/ 14.W 1_/1 A.

/e
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THOMSEN ASSOCIATES
CONS JL ri:.N :E 3TECHNICAL ENGINEERS & GEOLOGISTS

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:
Elevation Surface Area Storage Capacity

(ft.) (acres) (acre-ft.)

1) Top of Dam '- 5 4 o

2) Design High Water
(Max.Design Pool) /,q.2 /_.,_.9__ c/ 45-

3) Auxiliary Spillway
Crest Al. _ _-_ _ _ _

4) Pool Level with
Flashboards

5) Service Spillway
Crest 1292.9 .'- - __ _

DISCHARGES

Volume
(cfs)

1) Average Daily

2) Spillway @ Maximum High Water_____ /-
_

3) Spillway @ Design High Water .3/9) g -.

4) Spillway @ Auxiliary Spillway Crest Elevation

5) Low Level Outlet ,17/-.

6) Total (of all facilities) @ Maximum High Water z.

7) Maximum Known Flood .297-)

400 Re o o 46 /976Al Y



II
THOMSEN ASSOCIATES
CONSULtINCI GIOIECHNICAL ENGINEERS & GEOLOGISTS

OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate Sluice Conduit Penstock

Shape:

Size:

Elevations: Entrance Invert

Exit Invert

Tailrace Channel: Elevation

HYDROMETEROLOGICAL GAGES:

Type:

Location: , -

Records:

Date -

Max. Reading-

FLOOD WATER CONTROL SYSTEM:

Warning System:_ _ _ _ ___ _

Method of Controlled Releases (mechanisms):

7"/ ,,.-..' / ./ '- - .". . ., ,,' '-



I
THOMSEN ASSOCIATES
GICNSULeNG G OrIM r4.AL CNGINCERS GEOLOGMTS

CREST: ELEVATION: /2 .-

Type: • % ..' .-, - 1.

Width: 4? / Length:
Spillover .:,J. . '. -"

Location . ./ . ) . !%- .

SPILLWAY:

PRINCIPAL EMERGENCY

/3pc2, oo Elevation _

Type

.ki f Width

Type of Control

Uncontrolled

Controlled:

22/vAa 4 41  f/ Type
(Flashboards; gate)

- Number

. ,'9" , e /1' Size/Length

Invert Material

Anticipated Length
of operating service

Chute Length

______Height Between Spillway Crest

Iw h;., /,o & Approach Channel Invert
(Weir Flow)



THOMSEN ASSOCIATES
CONSULTING GEOT9CHNICAL ENGINEZRS a GEOLOGISTS

DRAINAGE AREA: / _ _ _5___ ____ ____

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: A3 1/, / .1./4,1/ F/., -

Terrain- Relief: . / /-/ -4

Surface - Soil: - , -  " '.,- d..- A -//-.

Runoff Potential (existing or lanned extensive alterations to
existing surface or subsurface conditions)

Cl/

Potential Sedimentation problem areas (natural or man-made;
present or future)

Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:

/ t, / .

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along
the Reservoir perimeter:

Location: __

Elevation:

Ii
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APPENDIX D

STRUCTURAL STABILITY ANALYSIS

A. Erdman, Anthony, Associates Analysis

B. Review by Thomsen Associates

C. Thomsen Associates Analysis
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ERDMAN, ANTHONY, ASSOCIATES

MEMORANDUM

From: K. Ketchek

To: E. C. Tonias

Date: 15 September 1980

Re: DESIGN WARNER DAM FOUNDATION

The foundation design against water percolation through the subsoil of
the dam was performed on the basis of Art. 59 (pages 502-505, 1954) "Soil
Mechanics in Engineering Practice" by K. Terzaghi and R. Peck. The
weighted creep ratio Cw is expressed by the equation (59.2)

1w_ /3 B + t
Cw = 3 t

Four borings (B-1, B-2, No. 3, and No. 4) reveal, that below the elevation
of the dam bottom (1291.5) the soil consists predominately of dense sand
and gravel, with traces of clay and silt.

Table 27 of the above mentioned reference recommends a value of C for
coarse sand and fine gravel, between 4 and 5 (used vg 4.5). In ovr calculation
1/3 B + t was estimated as 68.0' (page 3 of Structural Calculations).
The maximum head h = 14', which yields

design Cw = 68 = 4.85 4.50

The actual value of (1/3) B + t, after some modifications during the final
design, equals 49/3 + 58'-6" = 74.83' which gives

actual CW  7 a 5.35

Additionally, the old dam foundation was taken into consideration. The
old dam, located just 60' upstream with the same head, had one timber sheet
piling with unspecified length and composed of three 2" planks. Due to the
denseness of the soils, length could not be more than 15'. Accordingly,

B/3 + t of the old dam equals + (2X15 + 7.5 + 4 + 2) = 58'; Cw =

= 4.14. This dam was built in 1913 and was in operation until 1978 (65 years).

On the basis of this comparison, using a more conservative approach, we
increased our design of C to 4.85 which, with the further final design
modification, became 5.35. We consider this value safe against damage due to
water percolation.
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THOMSEN ASSOCIATES
CONSULTING GCOTECHNICAL ENGtEERS & GEOLOWSTS

Review of Structural Stability Analysis
Performed by Erdman, Anthony, Associates1.

The case analyzed by the designer is a high water condition
with the upstream pool at Elevation 1311.0 and the tailwaterat
Elevation 1297.0. The gates are assumed closed and the sheet
piling is assumed to be 100 percent effective in preventing
underseepage and reducing hydrostatic uplift pressure.

The method used in evaluating underseepage control is
*based on empirical rules discussed in Terzaghi & Peck,

Soil Mechanics in Engineering Practice, Article 63, pp. 615-
618, 2nd Edition.

The fundamental assumption that the sheet piles are 100
percent effective results in an increased cross-sectional
length of the dam thereby decreasing the hydraulic gradient

*and uplift pressure along the base of the dam.

From a design standpoint the above fundamental assumption
is a reasonable approach. The following errors were noted

* in the stability analysis:

A. Sheet 10, Subsheet 4.

The weight of the concrete (214 kips) used in the
additional vertical force computed for sliding
stability is already included in the calculations
from Sheet 9, Subsheet 3. (See Weight of Dam(2)
near bottom of Subsheet 3). The correct additional
vertical forces should read -99 kips rather than
+115 kips, therefore, the resulting sliding S.F.
should be 1.28 not 1.56.

B. Sheet 11, Subsheet 5

The computation of the total sum of moments
acting on the dam between pt. B and pt. E is in-
correct. This moment included the weight of
the concrete between pt. E and point G (See
Weight of Dam (2) and resulting moment near
bottom of Subsheet 3). The correct total sum
of moments should be reduced by 1350.0 kip-ft.
This correction effects the calculated eccentricity,
foundation pressure and internal stress.



We further note the Check for Seismic Stability onI Sheet 12, Subsheet 6 used a seismic coefficient of 0.04. The
Corps of Engineer Guidelines requires a seismic coefficient
of 0.1 for structures in Seismic Zone 3. In addition, noii hydrodynamic force and resulting moment were included in the
computations for sliding and overturning safety factors,
respectively. The difference in the seismic coefficient usedI, and that recommended as well as the omission of the hydrodynamic
force results in a significantly lower sliding safety factor.

The selected friction factor for sliding (0.40) is
conservative and the analysis is based on the conventional
2 dimensional appproach. The influence of additional sliding
resistance between the abutments and soil was not considered
as indicated on the bottom of subsheet 1.

Since the stability analysis was limited in scope, assumed
completely effective sheet piling, and contained errors/omissions;
a structural stability analysis was performed as part of the
Phase I inspection. This following structural stability
analysis is based on what we believe is the critical case--
that being maximum ice loading with and without seismic loads
and includes the effects of sidewall shear friction (i.e.
3 dimensional analysis).
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. .Ootobor 30, 196)

Dam No. '164 (W'arne r Dam)
City of Jamestown . . -- . "
County o" Chauta iuqua * .

}!r'. Rioh-ard t we " •. ... "
E31nuvelt En neering Company,
79 adicon Avenag
New York., View York 10016

'As per yoar telephone raqcuest, a searoh was ads of.

.our reoords oonoorninS the above roforenoed dam.,

:.*• Ploase be aLvised that the data and Inoration in our
.tiles pertaining to the struotnra are antiquatel, dating'
back to the years 1912 throuth L918. 7owever. sceas of the
inforzation as listed below nay be o help to you, to wits

1. The original struoture was built in or about the
year 1840# It was extensively repaired or reconstruoted
durig the subsequent years sinoe then.

2. The ownership of the dact during the year 1912 was
vested In acn organization ka~wa an the "Wlarner Dam Association"
whioh oongsltod of six or soven ooncerna that owned water
rightI n Chadakoin River.

3. Darins the year 19130 tho Superintendent of Public
Works was authorized by an aot o' th3 Legislature (under
Chapter 759, of the laws of 1913) to U...ou ChadakolIn
Iliver, known also as Chtauqua Lake Outlet, to be dred 7ad or
otherwisue ii2provod betwoen nuell points at or near the City oJamestown as the 0uperintendent may deteratno in smoh unner

.as still rlieve the high wator conditions at and near soh
city* cabjeot to the approval of the Can3l Dard. #auoh work
shall be aooomplishod puraant to plans and speoiftoations to
be furnished by the State Engineer and 3uivoyor;..,,."

4. A memorondu n the record states that "Warner Damn
was replaced bV the Otato with a no, Tminter Gate Dam, under
Chapter 7539 of the Las of 193."

........... ... . . .



Sr-. fiohad3. Bur:o -2- Ootober 30, 1.969

5. Zubsoquent oorreopondonoe oonaerning the 'Varner
Dm fro3 Frank i. 'IILIQn!;. State EZ;n:nee-, to Geo-o H.
Pratt, Co:ns3nonor, Conservation Comaiulon. dated
Jnnwry 14. 1913. istteo t1at I*....tha dam Is b3in3
reoonstraoted and o 1er I--sprovont3 rade by the State of
Pew't Yorkc u.der Chapter MOL of the laws of 1917, along
Chndakoln 1-ivar." Upon researeh of the said ohzpter., the
only meation Is in the Zeotion for the Gennral Fund, wherein
it Ins tatol that an appropri.tion was mqde to the
De rtmn--t of Pubilo W/orks for the dret;ing of the Chadakoia
,$ver .-

In view of the foregoing, it in evident that the State
of Now York visa involvod in the Warnar Dan*

Since our reoords are Inoooplete oonoerninS the stracture,
we su&gest thtt yot' co:.anioate with Xr. Nortn W. Krapf,
Boxiona1 Dirootor ozo Tansportation, ie York State Doprtment
of Transportation. 13 'dayroide Court, BLZCralo, New York 14,226 ,
(Tolephone 1-O37-42-4,k42)o who my be abLe to fu.xnish you
with additional and more reoent data vhIvh we do not have.

• .* . . . ... . - . .. , . . -. ..

Very truly yours,

2,",;:. ' :g::", k ,.E . AartnS.Deputy. Chief Engineer• .. .. . . .. . . -. .

A. .....

'. .Weoon
A.n t Depttty Chief Engineer

• " " . ... . -. . . . . .. .. L . "'.. ; "; "- . *: v, '7... . .-

R ,rD .. J /Lo ... - ... " r ... . .. . .. *" . .

0., . . . . .. . . ia.. B e.M.eV.e ' '. f....... ..

4. T. P. Curra. r.. .... •.4. '... . . . "

"*::,, 44'T . l .ra , . - . .• .... 4. - : .4 , : , 4 - .- .. .° . . ' -

,.*.** *g" " . . .. * . , '.:: :: :.: : .: . . , . ,

.. ~ ~.....*• • .



r,,w Isl*~*. C U-Sll 5hAi *2!,.t. $j

(NOTICE: After filling out one of these forss as complctely as pos3ible for each darn in your district, return it at once to the

Conservation Commission, Albany.)

STATE OF NEW YORK

CONSERVATION COMMISSION
ALBANY

DAM REPORT

- IY ~ ............. , ......

CONSERVATION COMMISSION,

DIVISION OF INLAND WATERS.

GENTLEMEN :

I have the honor to make the following report in relation to the structure known

as th e ............................. . ' .. . ...................................................................................... D am .

This dam is situated upon the .............. ...................... - ..............
(Give nam o strcars)

in .................................. ............... ....

about ............................... from the Village or City of ................. .... ..
(State distance)

The distance ... " : stream from the dam, to the .......A 4,;,, .
(Up or down) (Give 0n.nte of nearest i mportart stream o of a bridge)

is about ..............4..SOis about .. ~.............. I.. P... .....................
(State distance)

The dam is now owned by..". ' .9k" -.. .''- '

and was built in or about the year....- . .. , and was extensively repaired or reconstructed

during the year......../. . ...... .
As it now stands, the spillway portion of this dam is built of...

Stae whether e1 .ms onrnrete er tlmblg9

and the other portions are built of ............ ... ................. ......
(State whcthurr Of U139sion 3ry.iste. 6'r or Uimt er with or withouat rock 0:1)

As nearly as I can learn, the character of the foundation bed under the spillway portion

of the dam is ............. . ...... n................................. and under the remaining portions such

foundation bed isa.. .............T foundation bed 1 ......... ..... ..... .................................. ...... ......



The total length of this dim is .................. 7 . ............. feet. The spilway or waste-

weir portion, is about ............... !P '7. An...L........................ feet long, and the crest of the spillway is

about ................. ............................... feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be

used for drawing off the water from behind the dam, are as follows:-.. ..............................

........... ... ......................... .................... ............. ................ .....I. ... .. .. ...................................
State briefly, in the space below, whether, in your judgment, this dam is in gool condition, or bal cotditioa, describiuz particularey
any leaks or cracks which you may have observed.)

Reported by.6e4A'( t

(Amddu -Street an.1 .WOer. P. O. Sn %at R. P. D. routs)

(NameUf e SEE OTHER SIDE)



(In the space Weow, make one sketch showing the form and dimensions of a cross sctfion through the spillway or waste-weir of this
dam, and a second sketch showing the same informnation for a cross section through the oter portion of the dam. Show par-

* ticularly the greatest height of the dam above the streanx bed, its thickness at the top, and thitkness at the buttom, as ncarly as
You can learn.)

ea- -- -- -

jp Aor a

Coarse_________ 1*ae 4-M,

* a.y / '8 84: /~~/ ~' C/tug d,, £e9lea or *hr/-

It .1It

(in t .he space below, make a third sketch showing the general plana of the dama, and its approximate position in relation to:buildil s o
other conspicuous objects in the vicinity.

Al..

b r&I*-@ rZ;, At-

. . . .. . ... .



ENVIRONMENTAL ASSESSMENT

WARNER DAM REPLACEMENT

CITY OF JAMESTOWN, NEW YORK

g ERDMAN, ANTHONY, ASSOCIATES

April 1978



PRO3ECT DESCRIPTION

* I. Introduction

The purpose of an environmental assessment i5 to identify the effects of a
proposed action on the physical, economic, social, and ecological elements
of the study area. In this instance, the proposed action Consists Of
constructing a replacement for the existing Warner Dam. Through the joint
efforts of local, State, and Federal officials, the need for evaluation of the
existing dam was established and a report entitled "Inspection and Analysis,
Warner Dam, Jamestown, N.Y." was prepared by Konski Engineers, dated
December 27, 1976. Based on the findings of that report, a decision was
made that replacement of the existing dam would be in the best interests of
the general public. The firm of Erdman, Anthony, Associates has been
retained by the New York State Department of Environmental Conservation
to furnish professional services for the detailed design and construction
supervision of the project. This environmental assessment is part of the
overall scope of services to be provided.

This assessment has been prepared concurrently with the preliminary design
ef forts for the project. The extent and nature of the proposed facilities has
been essentially established. In recognition of this. fact, the emphasis Of the
assessment is directed towards specific impacts, rather than generalities. In
this manner, any mitigation measures to minimize adverse ef fects can be
realistically evaluated.

The organization of this environmental assessment is that which would
normally be followed for an Environmental Impact Statement. Section I
provides the background information concerning the existing facilities and
proposed action. In Section 1I, the general setting of the project is described
as it exists today. Section III defines the impacts of the proposed action.
Alternatives to the proposed action are enumerated In Section IV.
Irreversible or irretrievable commitments of resources required by the
proposed action are covered in Section V. Supporting materials are included

in the Appendix.



2. Study Area

* The site of the proposed action is located in Chautauqua County, within the
City of Jamestown, New York. The existing dam is located on the
Chadakoin River, approximately three miles downstream from Chautauqua

* Lake. A general location map and site map have been included in the
Appendix of this assessment as Plates I and 11 respectively.

3. Existing Warner Dam Facilities

The existing structure is a concrete gravity dam which was constructed in
1919. The dam consists of four separate bays, each controlled by a 20 foot

span counterweighted tainter gate. Each tainter gate is raised and lowered
by manual cranking of a handwheel. An open steel decking walkway allows
access to the gate operators.

Due to its age and physical deterioration, the existing facility is approaching
the end of its useful lifespan. The construction of the Washington Street
Bridge directly above the existing dam in the early 1960's has to some extent
aided in the deterioration process. The drainage and roadway salts from the
overhead bridge f all directly onto the dam . The corrosion of exposed steel
members has progressed to such an extent that holes are present through the
tainter gate skin and sections of structural members are entirely gone.
Extensive deterioration has also occurred to the exposed concrete surfaces,
resulting in areas of exposed reinforcement and deep failure cracking.

Downstream of the structure, the continuous flows over the dam have
created scour holes which S~o as deep as 4 feet below the bottom of the
existing dam apron. From information obtained by underwater inspection
during the Konski study, there are no evidences of stone riprap downstream
of the dam as originally specified on the construction plans of the existing
dam. Uncontrolled scour of this magnitude is considered to be a potential
threat to the safety of the dam.

Operation of the dam is currently under the direction of the City of
Jamestown, Board of Public Utilities. The Attorney Generals Office has
ruled that the State of New York must be considered as the current owner of

the dam.

2



4. Functions of the Existing Dam

The primary function of the existing dam is to maintain the level of

Chautauqua Lake for recreational and fishery resources during low flow
periods of the year, while ensuring that minimum release objectives are met

for the Chadakoin River.

The magnitude of minimum flows for the Chadakoin River to satisfy water

quality management objectives, as determined by the Chautauqua County

Comprehensive Sewerage Study and subsequent studies by the NYSDEC, is

60 CFS for the summer-fall period and 40 CFS for the winter-spring season.

These flows were based on meeting State water quality standards in the

Chadakoin River, considering the effects of treated waste water discharges

from the South Chautauqua Lake Sewer District plant and the City of

Jamestown plant.

Reference is made to Chapter V of the Comprehensive Water Resources

Plan for the Allegheny River Basin, as prepared by the NYSDEC for the

Allegheny River Basin Regional Water Resource Planning Board. This

document contains details on the development of the Chautauqua Lake-

Chadakoin River Regulation Plan, which is the current basis for operation of
Warner Dam. The Plan bases the regulation of Chadakoin River flows on

water quality management, recreation, power generation, and flood control

considerations. It was determined in the regulation plan that the water

needs for the Jamestown municipal power plant could be satisfied by

maintenance of 60 CFS flow during the summer months.

According to the regulation plan, flood damage reduction benefits of the

controls on Chautauqua Lake have oeen reduced in recent years due to

shoreline encroachments.

3. The Proposed Action

The proposed action includes construction of a new dam approximately 93

feet downstream of the existing structure. The construction is Intended to

be a "replacement in kind" type of project. The new structure will be a

concrete gravity dam having the same structural elevations and hydraulic

' 3
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capacity as the existing dam. For economic reasons, the number of tainter
gates have been reduced from four to three, but the total clear span of the
gates remains at 80 feet (26'-8" per gate x 3 gates = 809). The gates will be
operated by a system of cable drum hoists and electric motors.

Control of seepage under the dam and scour downstream of the dam will be
provided by steel sheet piling. In addition, steel sheeting will be used
upstream of the dam to provide for maintenance working areas.

If additional details of the proposed action are desired, the reader is
referenced to copies of the contract plans which are on file at the City of
Jamestown, Department of Public Works; Chautauqua County Department
of Public Works; and Chautauqua County Planning office.

The new dam has been located such that the Contractor may divert flows
to the south of the cofferdam area during construction. It is anticipated
that this will be the method of flow maintenance selected by the
Contractor. The diversion would consist of an excavated channel which
would carry all low flows plus storm discharges. A crossing of the diversion
channel by means of pipes or temporary bridging may be necessary,
depending on the contrators scheme for delivery of materials to the dam
site.

After completion of the new dam, the existing dam will be removed as
described under Section III-IA.



1J . ENVIRONMENTAL SETTING WITHOUT THE PRO3ECT

1. PyialEeet
A. Geology and Soil

The Jamestown area lies in an uplands plateau region which isI characterized by the presence of deep glacial deposits. Bedrock
under the soils consists of nearly level-bedded shale, siltstone, and

I fine grained sandstone of the Devonian Age (about 280 million years
old). Most of the soils on the plateau have developed from glacial

I till, defined as the remains of rocks ground up by action of the
glaciers and deposited during the glacial retreat.

I From a review of existing boring logs from projects immediately

adjacent to the dam site, bedrock is approximately 140 feet below

I ground surface. Borings taken at the location of the proposed dam
found the first 15 feet below ground to be composed of miscellaneous

f fill materials. Below the fill, a very dense strata of sands and gravels
was encountered to a depth of 30 feet. Drilling logs from these test

I holes have been included in the Appendix. The extreme density of
this lower strata is reflected by the blow count of the sampler

required for penetration, and is indicative of the tremendous

pressures exerted by the glaciers.

From field observations, the bed of the existing river channel consists

of relatively clean sands and gravels, without evidence of fine grained
river bottom sediments.

JB. Topography

The uplands plateau area in the vicinity of Jamestown features rolling
hills with rounded slopes. The river valley areas, such as that along

the Chadakoin River, are relatively flat and sloping in the direction
of the river f low.



C. Water Resources

(1) Groundwater Resources

Groundwater is used extensively in the upper plateau region of

Chautauqua County as a source of water supply. There are

three basic types of deposits which can be identified as

follows:

a. Stream deposited beds of sands and gravels, with well

yields up to 700 GPM.

b. Till and lake deposits, with yield of 1-10 GPM.

c. Bedrock, with yields up to 100 GPM.

The density and relative imperviousness of the strata found in

the 15-50 foot depth range would identify the local subsoils to

be of the till and lake deposits nature.

The general quality of the groundwater is good, as attested by

the extensive use of wells for water supply in the Jamestown

area.

(2) Surface Waters

The current classifications which have been assigned to

surface waters tributary to the project area are as follows.

Chautauqua Lake Class "A"

Chadakoin River,
from Chautauqua Lake

to Eighteenth Street Class "C"

Chadakoin River,*

Downstream of

Eighteenth Street Class "D"

N6



The site of the proposed construction would be within the

reach having a Class "D" rating. The best uses of class "A",
"C", and "D" waters as defined in the New York State Codes,
Rules, and Regulations, Part 6, are as follows:

Class "A"l Waters

Source of water supply for drinking, culinary or food pro-
cessing purposes and any other usages.

Class "C" Waters

Suitable for fishing and all other uses except as a source of
water supply for drinking, culinary or food processing purposes

and primary contact recreation.

Class "D" Waters

"These waters are suitable for secondary contact recreation,

but due to such natural conditions as intermittency of flow,

water conditions not conducive to propagation of game fishery

or stream bed conditions, the waters will not support the
propagation of fish."

The drainage area of the river at the site of the dam is
approximately 190 square miles. From records of the USGS
gauging station at Falconer, N.Y., from 1935 to 1976, the

following data is available on the Chadakoin River flows:

Average Discharge (193.-1976) = 343 CFS
Minimum Daily Recorded Flow,

Flow, Nov. 20, 1960 - 3.0 CFS

Minimum Daily Flow 1973 2 30 CFS

Minimum Daily Flow 1974 z 30 CFS
Minimum Daily Flow 1973 - 40 CFS

Minimum Daily Flow 1976 - 47 CFS

Maximum Peak Discharge,
March 5, 1976 z 2070 CFS

7



The above records indicate that the outf lows for extreme
* flooding occurrences such as the March 1976 flood are quite

low for a basin as large as the Chautauqua Lake Basin. This
* ref lects the ef fect of Chautauqua Lake storage and the lack of

adequate conveyance capacity in the Chadakoin River.

2. ECONOMIC ELEMENTS

A. Land Use

The extent of land adjacent to the proposed dam which should be
viewed from a land use compatability standpoint would be bounded by
the old Erie Railway on the north, Main Street on the east, Harrison
Street on the south, and the Washington Street Bridge on the west.
Within this area, the land use north of the river consists of a
municipal parking lot and a formica countertop factory. Facilities
south of the river include a restaurant, sporting goods store, and a
lumber yard.

The localized area described above is situated in a general corridor of
industrial, commercial, and municipal land uses which parallel the

Chadakoin River between Main Street and Third Street. Major
features in this larger corridor Include the railway, the Board of
Public Utilites power plant, and old commercial-industrial type

buildings being removed by the City of Jamestown Urban Renewal
agency.

B. -Employment

The existing Warner Dam provides employment in the sense that
personnel from the Municipal Power Plant are responsible for the
control and maintenance of the facility.

3. SOCIAL ELEMENTS

A. Recreational

There are no recreational sites or activities currently In the vicinity
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